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Elk diets have been studied and reviewed (Kufeld 1973, Collins et al. 1978, Nelson and Leege 1982). The nutritional quality of elk summer diets has also been reported (McReynolds 1977, Schommer 1978, Baker and Hobbs 1982).
Elk diets vary seasonally, from year to year, and from area to area, which makes site or areaspecific recommendations for habitat modifications difficult.
Irwin and Peek (1983a) suggested that more information is needed about the mechanisms that lead to habitat and food patch selection by elk. This is particularly important because of evidence suggesting that forage on winter ranges rarely meets maintenance requirements (Scotter 1980 , Hobbs et al. 1981 , Baker and Hobbs 1982 . Habitat selection occurs on several levels (Johnson 1980) and food habits may be the result of >3 levels of selection. Herbivores may select feeding sites from the available habitat based on abundance of preferred forage species (thirdorder selection). They may demonstrate fourthorder selection through preference for particular forage species at a feeding site, and fifth-order selection through preference for individual plants or particular portions of a plant. Our study was designed to determine if elk choose between feeding sites on the basis of forage species abundance, and if individual forage species are selected at feeding sites.
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STUDY AREA
The study area was in the northern Garnet Mountains, 56 km east of Missoula, Montana. Approximately 85% of the area was Douglas-fir (Pseudotsuga menziesii) and subalpine fir (Abies lasiocarpa) forests (Pfister et al. 1977 ). The remainder of the study area was pasture, hayfields, natural meadows, clearcuts and associated roads, and brushy riparian areas. Elevations ranged from 1,160 to 2,090 m and included year-round range for local elk herds. The Blackfoot River bordered the study area to the north and west. Scott (1978) and Lehmkuhl (1981) described the study area.
Timber harvest was the principal land use; much of the area at low to mid-elevations had been logged, primarily as partial cuts, within the past 50 years. Horses and cattle grazed the area from June to October.
METHODS
We captured elk in corral-type traps baited with alfalfa during the winter, and salt during spring and summer. We placed a radio transmitter, encased in a polyvinyl chloride collar (Pedersen 1977) on each captured adult female. We located elk 1 time/week from an airplane (Denton 1973), marked these locations on aerial photographs (1:12,000), and transferred these marks to U.S. Geological Survey 7.5-minute maps. We saw the elk, and therefore located them on the ground, in 52% of the radio loca- tions. We determined nonvisual locations on the ground by searching approximately 1 ha until fresh pellet groups or tracks were found.
We used the location of elk or fresh sign as the center of a 375-m2 circular plot. We visually estimated percent ground cover of species for all understory vegetation within reach of an elk. To increase precision, all estimates were made by the same observer. Identification of all grass species followed Hitchcock (1950), and nomenclature of all other plants followed Hitchcock and Cronquist (1973) . We also sampled a series of plots distributed randomly throughout the study area. We sampled the majority of these during mid-summer, prior to forb senescence. Magnusson 1983 ), only 16 forage species were used for analysis. Instances of use for these species were recorded in >10% of all feeding sites. We calculated relative use for these species by dividing percent seasonal use of each species by the sum of percent seasonal use for all 16 species. Percent availability was based on percent ground cover, and relative availability was calculated in the same manner as relative use. We considered a species preferred when relative use exceeded (P < 0.05) relative availability based upon a Bonferroni Z-test (Miller 1966:67). We used stepwise discriminant function analysis to test the hypothesis of equal mean species availability between random sites and seasonal feeding sites. The criterion for maximizing the Mahalanobis distance between groups was used to select the independent variables for the stepwise procedure (Morrison 1976:241) . A variable was considered for entry into, or removal from, the model if the probability of its partial multivariate F-ratio was <0.05 or >0.10, respectively. The assumption of equal variance-covariance matrices was not met; thus, our analysis and interpretation of canonical variates must be considered data-exploratory and not confirmatory in nature (Williams 1983 ).
RESULTS
We sampled circular plots surrounding 268 radio locations from 22 female elk between 15 June and 31 August, 1982 and 1983. Feeding sites were found at 121 of these locations. During the same period, we sampled 172 randomly located plots. We recorded use of 18 species of shrubs, 17 graminoids, and 58 forbs. Elk consumed 86 and 76 forage species during early and late summer, respectively. Graminoids accounted for <10% of total use each season. Forbs accounted for 43 and 56% of the diet during early and late summer, respectively. Shrubs accounted for about 30% of the diet during both seasons.
Sixteen species were used at 210% of the feeding sites. These 16 species accounted for 39 and 80% of the diet during early and late summer, respectively. During early summer, serviceberry (Amelanchier alnifolia), snowberry (Symphoricarpos albus), and mountain arnica (Arnica latifolia) were the most frequently and heavily used forage species, but they were not preferred (Table 1) . Mountain arnica accounted for 40% of the use during August and was a preferred species.
Percent availability of primary forage species differed (P < 0.001) between elk feeding sites and random sites for both seasons (Table 2) . Serviceberry, prickly currant (Ribes lacustre), and beargrass (Xerophyllum tenax) aided in discriminating between early summer elk feeding sites and random locations. During late summer, serviceberry, globe huckleberry (Vaccinium globulare), pinegrass (Calamagrostis rubescens), mountain arnica, and beargrass were used in the discriminant model to separate elk feeding sites from random locations.
DISCUSSION
Elk in the Chamberlain Creek study area consumed many forage species during summer. Elk in Chamberlain Creek did not select feeding sites or forage species at those sites during early summer. Elk foraging behavior during early summer reflected the abundance and succulence of forage throughout the study area. The discriminant model identified 3 species that differed in availability between feeding sites and random sites, but none of these species were preferred at feeding sites. Elk at Chamberlain Creek consumed more species during early summer, and feeding sites contained more species than during late summer. Irwin and Peek (1983b) reported that elk used habitats with the greatest amount of succulent forbs or shrubs and found that elk did not select individual forage species during the summer.
During late summer, we found evidence of strong selection for feeding sites by elk, and for 1 forage species at those sites. Mountain arnica received 40% use during late summer, and was 1987 ). However, human disturbance was low during this study, and elk are expected to be less specific in selecting habitats under such conditions (Marcum 1975). Thus, during early summer, elk showed little selection for either feeding sites or forage species within a feeding site. During late summer, as the diversity and abundance of succulent species decreased, elk became more selective of feeding sites and the forage species at these sites. Data for this study were pooled across habitats and undoubtedly masked some of the relationships in selection of feeding sites and forage species. These relationships need further research if management is to be directed at improving elk summer range. Additional studies need to address feeding site and forage species selection within habitats. Similar models for specific habitats may allow prediction of elk use based upon the abundance of forage species at a site. 
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